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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable easy nondestructive evaluation of the 
viability of a microorganism which is freeze-dried and sealed in a vessel by 
subjecting the vessel to Raman spectroscopy with out unsealing and determining 
its viability based on the ratio of carbon dioxide/oxygen in the vessel. 

SOLUTION: A sealed vessel containing freeze-dried microorganism is placed in 
another vessel for Raman spectroscopy which is made of a material capable of 
interrupting the interfering light due to the random reflection of the sealed 
vessel and has an incident inlet, a transmitted light outlet and a Raman 
scattering light output port and/or a filter which interrupts only this 
interfering light or passing only the light near a detection wave length and is 
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subjected to the Raman spectroscopy. Based on the ratio of carbon dioxide to 
oxygen in the gas in the sealed vessel, the viability of the microorganism is 
nondestructive^ determined in a shortened time. 
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* NOTICES' 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The technical field to which invention belongs] In more detail, it freeze-dries, and this invention gives the nondestructive 
inspection about survival of a microorganism, and the microorganism (RAIO file microorganism) which earned out prolonged 
seal preservation to Raman spectrum analysis whole remaining as it is, i.e., a container, without destroying the seal preserva ion 
container concerned, and relates to the method of or or judging [ in which this microorganism survives based on the ratio of the 
carbon-dioxide-gas pair oxygen of this container bashful object ] whether extinction being earned out 

(Description of the Prior Art] The nitrogen and oxygen gas in the drug ampul in an aseptic condition are measured by the 
rotational-Raman-spectrum analysis method, and the method of inspecting whether gas charging in ampul is made as 
predeteimined is learned (GLEN F.BAILEY and HERBERT A.MOORE.JR.:Joumal of the Parenteral Drug Association. 34 
2)127-1 33 (1 980)) However, without opening the freeze-diying microorganism which carried out seal preservation, oscillating 
Raman spectnim analysis is given and the method of judging the suivivability of this microorganism based on the ratio of the 
carbon-dioxide-gas pair oxygen in a container bashful object is not learned. 

10003] Conventionally, a microorganism freeze-dries the microorganism concerned, for example, and encloses .and saves it in 
ampul And in order to check the survival under preseivation. several [ in the produced ampul ] are actually destroyed the 
so-called survival examination is not performed, other survival or extinction of preservation ampul are not presumed from the 
result, and survival or the extinction itself of the target ampul is not necessarily judged directly. 

Clmi s) to be Solved by the Invention] this invention aims at developing the method that it can judge whether the 
freeze-diying microorganism which carried out seal preservation is survived easily, without destroying the container under the 
background of the conventional technology given in the preceding clause. 

[Means for Solving the Problem] A correlation is between the ratio of composition of the gas in the seal preservation container 
which held the freeze-drying microorganism, and carbon-dioxide-gas [ in / this gas / more specifically ] pair oxygen, and the 
survivability of this microorganism wholeheartedly as a result of research that this invention person should attain the purpose 
riven in the preceding clause, And when using Raman spectnim analysis, composition of the gas in this sea preservation 
container found out that a container was not destroyed but ** could also be measured very easily, and completed this invention 

foSoKts^^ gives a seal preservation freeze-drying microorganism to Raman spectnim analysis as it is. without 
carrying out opening destruction of the container, and it is related with the non-destroying survival diagnosis of the seal 
preservation freeze-drying microorganism characterized by judging the survivability of this microorganism based on the rabo of 
the carbon-dioxide-gas pair oxygen in a container bashful object, and the Raman spectrometry suitable for operation of such a 
method. 
[0007] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. . 
[0008] Microorganisms, such as yeast, bacteria, an Actinomyces, and mold, can be mentioned as a microorganism ot the seal 
preservation freeze-drying microorganism said to this invention. , 
r00091 A seal preservation freeze-diying microorganism means the tube which enclosed the above-mentioned microorgamsm 
with the RAIO file tube with protective agents, such as skim milk and a sodium glutamate, was freeze-dned and earned out the 
sealed tube under reduced pressure or the ordinary pressure. 

100 1 0] Since a such seal preservation container is given to Raman spectrum analysis according to this invention, with the 
freeze-drying object (RAIO file microorganism) of a microorganism held, the container wall must not be that to which a beam of 
light can penetrate [at least a part] a container bashful object. 

rOOIIl Moreover, in order to, intercept the disturbance light originating in a scattered reflection for example when the 
freeze-drying microorganism containing a RAIO file tube is measured directly as it was. and the influence of a scattered reflection 
with a glass tt.be or ampul is too large, such influence can be removed by using both together, using a filter, using the container of 
special configurations, such as metal which does not penetrate light source wavelength. As a container of such a special 
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4 * configuration, the tubed container shown in drawing I can be mentioned Also let the path of this container be a thing adjustable 
in the range to which it has responded to the path of a sea] preservation container (sealed tube). 

[00! 2] ****** given to Raman spectrum analysis, holding a freeze-drying microorganism in a seal preservation container can be 
performed as follows, for example. 

[00 1 3] It is ** which contains the seal preservation container containing a freeze-drying microorganism to this, and is given to 
Raman spectrum analysis as shown in drawing 1 when using the container of a special configuration. It is ** which sets a filter in 
the suitable position of an optical path, and is given to Raman spectrum analysis as shown in drawing 2 when using a filter. The 
filter from which only excitation laser beam wavelength is removable as a filter in drawing 2 can be used. In addition, in S, a 
sample (sample) and IPDA mean a diode array (intensifiedphotodiode array). CCD (chargecoupled device), ICCD (intensified 
CCD), etc. can be used for others. m m 

[00 1 4) As a spectrum, although there are a vibration spectrum and a rotation spectrum, in operation of this invention method, it 
can also depend on the any. However, since former one is far from Rayleigh-scattering light in wavelength, it cannot be easily 
blocked by the scattered reflection, and the spectrum of a component is excellent in the point which fully separates and can be 
inspected also on condition that [ latter ] low resolution. 

[001 5] If an injury is not done to a sample but the container wall of a seal preservation container is penetrated as the light source 
for Raman spectrum analysis, the wavelength will not be asked, for example, it is Ar+. With the laser beam of laser The thing of 
wavelength, such as 5 1 4.5nm and 488.0 nm, can be used the case of oscillating SUPEKUKUTORU -- N2 and 02 And C02 
Raman shifts are 233 1, 1555, and 13 88cm- 1 (others - Fermi resonance - 1286cm- 1 - an appearance), respectively. 
[00 1 6] Processing of data in which extracted data and it extracted can be performed as follows using such a device, for example. 
What enclosed air with the seal preservation container containing a freeze-drying microorganism of a sample and the container of 
same sky is given to Raman spectrum analysis, and is measured as blank, and a device is amended Next, the nitrogen, the oxygen, 
and the carbon dioxide in the seal preservation container of a sample are given to Raman spectrum analysis, and are measured, the 
ratio ( C02 / N2) of a carbon dioxide to the ratio (02 / N2) and nitrogen of oxygen to nitrogen is computed, and the ratio (C02 / 
02) of a carbon dioxide to oxygen is computed by **(ing) the latter ratio by the former ratio. Here, although the value of each 
ratio should originally ask for the ratio of the area of the peak of a spectrum, it may be in a half- value- width simultaneously etc. by 
carrying out, and may use the ratio of the height of the peak for a case (back ******** 1 is based on this). The ratio of a carbon 
dioxide to oxygen can set the ratio of a carbon dioxide to the oxygen in air to 1 from on [ of comparison ] expedient, and can also 
express it with the value (relative value) of comparison with this, moreover -- of course - the abundance of comparison of 
absolute intensity with the blank value on a Raman spectrum to a carbon dioxide and oxygen itself - a fixed quantity -- or a 
half-fixed quantity can be carried out and these values can also be used 

[00 1 7] According to this invention person's knowledge, as for what has the large volume ratio (C02 / 02) of the 
carbon-dioxide-gas pair oxygen in the gas of the hermetically sealed enclosure obtained by Raman spectrum analysis in this way, 
the microorganism concerned has become extinct, and the small thing survives. Refer to back ******** Incidentally what has 
the ratio of carbon-dioxide-gas pair oxygen large [ this ] Also during preservation, a microorganism biomass breathes, oxygen is 
consumed and carbon dioxide gas and water generate. These are C02 to change of a membrane structure, metabolic inhibition, 
and water for survival of a biomass. What did bad influences, such as a pH decrease by the dissolution, is presumed, on the other 
hand, a small thing What is depended on that there is almost no respiration by the biomass under preservation, and there is such 
no bad influence is presumed. 

[00 1 8) Then, the ratio of the carbon-dioxide-gas pair oxygen obtained by giving Raman spectrum analysis about a certain seal 
preservation freeze-drying microorganism, The relation with the survival situation acquired by performing a survival examination 
by the conventional method this Since it is applied to other seal preservation freeze-drying microorganisms saved on the same 
conditions, even if it does not perform the survival examination by the conventional method, it presumes from the survival 
situation about the former microorganism, and the survival situation can judge the latter microorganism easily. 
[0019] 

[Example] Hereafter, an example explains this invention further. 

[0020] 1 2 stocks of yeast saved at 10 degrees C for 3 1 years with the example 1 RAIO file tube (protective agent : skim milk 
1 0%, 2% of sodium glutamates) is contained to the adapter for irregular reflection prevention (container of the special 
configuration of drawing 1 ) still in the state containing a RAIO file tube, respectively, and it is Ar+. The Raman spectrum 
analysis which uses a laser beam as the light source was given, and the gas composition in a direct tube was measured. Nitrogen, 
oxygen, and a carbon dioxide are measured and it is 02 / N2 on the basis of the nitrogen in air. And C02 /N2 A value to C02 / 
02 The value was computed. 

[002 1 ] Then, the open pipe of the RAIO file tube which measured gas composition was carried out in sterile, the so-called 

survival examination was given, and counting of the number of micro organisms in a tube was performed. 

[0022] A result is shown in the 1st table of the following. 

[0023] 

[Table I] 
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[0024 J The relative value of C02/02 =0.0016 in air so that I may be understood from the 1st table Although the viable cell was 
detected by neither but it had become extinct by 340 or more tubes 230 or less thing can perform the judgment which considers 
less than [ it ] as survival and considers more than it as extinction bordering on 300 in un-destroying about the stock strain in the 
same conditions on the other hand since survival was checked 
[0025] 

[Effect of the Invention] A seal preservation container can be directly judged [ in which the seal preservation freeze drying 
microorganism survives / or or ] for whether extinction is carried out in a short time, without carrying out opening destruction. 
From this, the creation number of a seal preservation freeze-drying microorganism can be cut down sharply, and the useless risk 
of the variation of the microorganism plant and according to a splice can be prevented. Furthermore, C02 / 02 By measuring a 
ratio with time, it becomes easy to expect the extinction stage of the preservation microorganism concerned. 



[Translation done.] 
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